The mental foramen is an important landmark for identifying the mental nerve, and the accessory mental foramen is a rare anatomical variation. This article describes the use of computed tomography (CT) to detect an accessory mental foramen that was initially misdiagnosed as a radiolucent tumour in the right premolar region of a 39-year-old woman by panoramic radiography. The case suggests that preoperative CT should be performed to detect any anatomical variations. This knowledge would help in diagnosis, preoperative planning and prevention of intraoperative nerve or vascular injury.
Introduction
The mental foramen is located on the anterolateral aspect of the mandible, 13 -15 mm superior to the inferior border of the mandibular body, and oriented outwards and upwards [1] . Radiographically, it appears as a single circular or elliptical radiolucent area in the premolar region. Absence of the mental foramen [2] and presence of multiple mental foramens [3] are rarely reported. One reason may be difficulty in observation by conventional dental radiographic techniques, such as panoramic radiography, because the long axis of the accessory mental foramen is generally shorter than 1.5 mm [4] .
CT provides detailed information about maxillofacial structures and allows extensive evaluation of their topography. It is supposed to be the most accurate imaging modality for identification and localization of the mandibular foramen, mandibular canal and mental foramen [5] . This article describes the use of CT to detect an accessory mental foramen that was initially misdiagnosed as a radiolucent tumour by panoramic radiography.
Case Report
A 39-year-old asymptomatic woman was referred to our institution because of a radiolucent area found in the mandible by routine panoramic radiography. The patient had no particular subjective symptoms. The radiolucency had been misdiagnosed as a tumour in a private dental clinic. The panoramic radiograph (Figure 1(a) ) and intraoral panoramic radiograph (Figure 1(b) ) obtained at our department, which were examined by an oral and maxillofacial radiologist with 10 years of experience in imaging diagnosis, did not reveal abnormality.
CT was performed in accordance with the patient's wishes. Axial slices of the mandible were obtained with the bone filter of the scanner (Bright Speed Elite, GE Healthcare, Milwaukee, WI). The slice thickness, pitch and tube voltage were 0.65 mm, 0.625:1 and 120 kV, respectively; the electrical current was automatically optimised for the object thickness (maximum, 120 mA). Sagittal and coronal slices (1 mm thickness) were reformatted and reconstructed in the right premolar region (Figure 2) . The resultant image showed an accessory mental foramen, without any lesion, in the right premolar region. Bifurcation of the mandibular canal between the premolars was also evident.
Discussion
Riesenfeld was the first to describe the accessory mental foramen in 1956 [6] . Since then, other anatomical variations such as the mandibular incisive canal, anterior loop and bifid mandibular canal have been reported. Twodimensional radiographs, such as intraoral and panoramic radiographs, are limited by geometric projection of structures [7] , and are not entirely reliable for preoperative planning [8] . CT can help to detect anatomical variations missed by conventional imaging [9] , as in the presented case.
The possible reasons for misdiagnosis are as follows. The cortical bone in the mandibular premolar region is concave because of the submandibular and sublingual fossae, which appear radiolucent. Further, the mental and accessory mental foramens mimic radiolucent lesions. Finally, the long axis of the accessory mental foramen in the presented case was 2 mm, longer than the standard length [4] [8] .
A search of the PubMed and Scopus databases by using the entry term "accessory mental foramen" revealed 31 and 47 relevant articles, respectively, with reported incidence rates of 10.5% [10] , 11.3% [8] and 10% [11] . The incidence rate varies by ethnicity from 1.4% to 9.7% [10] . The prevalence rate ranges from 6.7% to 12.5% in Japan [4] . No previous study showed gender differences [4] [11] . The patient in the presented case was a woman.
The mental foramen is completely formed by the 12th gestational week, when the mental nerve separates into several fasciculi at that site [12] . Separation of the mental nerve before formation of the mental foramen could lead to formation of accessory mental foramens [13] . Optimal knowledge of the local anatomy and preoperative radiographic identification of anatomical variations are important because nerve injury during surgical procedures in this area can cause anaesthesia or paraesthesia [14] . The increasing use of multi-slice CT should help in avoiding misdiagnosis of bone lesions and preventing nerve and vascular injury during surgical procedures in the chin region.
